Background: Improvements in the structure of endoscopy training programmes resulting in certification from the Joint Advisory Group in Gastrointestinal Endoscopy (JAG) have been acknowledged to improve training experience and contribute to enhanced colonoscopy performance.
Introduction
Endoscopy is a complex skill requiring the acquisition of technical handling skills and knowledge of key concepts and principles. Different endoscopic procedures are associated with unique profiles to their learning curve requiring training programme directors (TPDs) to evaluate the effectiveness of different training elements (1) (2) (3) in the context of varying models of gastroenterology training (4, 5) . In the past 15 years gastrointestinal (GI) endoscopy training in the UK has seen significant change. The traditional hands-on apprenticeship model has evolved into a competency-based training programme. Evidence based training elements at key milestones of the procedural learning curve increase opportunities for feedback and deliberate practice (6, 7) . The aim is to optimise learning of both the cognitive and technical skills required by endoscopists through the utilisation of e-learning, simulation and specific skills courses run by the Joint Advisory Group in GI Endoscopy (JAG) Regional Training Centres, in addition to hands-on training (8) (9) (10) (11) (12) (13) (14) (15) . This blended approach to complex skills training has been validated for training laparoscopic procedures (16) (17) (18) (19) . The certification standards set by the JAG define the performance level required by trainees. Training is supported by validated tools to measure global performance -the direct observation of procedural skills (DOPS) assessment tool (20, 21) is one of a range of metrics being developed to assess competency in endoscopy (22, 23) . The introduction of a dedicated electronic portfolio for endoscopy trainees, the JETS (JAG Endoscopy Training System) e-portfolio, collates
Summary Box
What is already known about this subject? UK Gastroenterology trainees have previously reported difficulty achieving endoscopy certification and 1 in 5 reported dissatisfaction with their endoscopy training
What are the new findings?
The 2016 BSG National Endoscopy Training survey shows a lack of improvement in several areas, in particular access to training lists with appropriate caseload and experience in therapy for upper GI bleeding
How might it impact on clinical practice in the foreseeable future?
A strategic approach has been outlined together with JAG to overcome the problems identified amongst trainees evidence of training, the analysis of which has allowed a better understanding of the learning curves of diagnostic endoscopy (24, 25) . UK Gastroenterology and GI surgery trainees complete their endoscopy training within the context of a Specialty Training Programme overseen by Postgraduate Deaneries. Both extend over a 5-year period but specialty training time may be reduced in the wake of the Shape of Training report (26) . UK trainees also contribute to general medical and surgical services with on-call duties out-ofhours which can erode significantly into endoscopic training time (27) .
Surveys of trainee groups give useful insights into how training is being delivered on the ground. Previous reports from the UK have described difficulty in accessing training opportunities (especially in the management of acute GI bleeding), difficulties in achieving certification standards within the confines of existing training programmes, and that approximately 1 in 5 trainees felt dissatisfied with their overall endoscopy training (28) (29) (30) (31) (32) (33) . In February 2016 the British Society of Gastroenterology (BSG) Trainees' Section conducted a further national online survey, focusing on aspects of endoscopy training, to provide an updated view of the state of endoscopy training across the UK, with additional questions evaluating potential causative factors to previously reported trends. The aim was to use this information to facilitate improvements to national endoscopy training programmes.
Methods
A web-based survey (Survey Monkey™) was designed and an invitation to complete the survey was sent to all higher specialty Gastroenterology trainees in the UK using BSG and established trainee databases. The design required that all questions needed to be answered to progress to completion of the survey. An initial version was piloted for ease of use. Questions related to the experience of endoscopic training during the given academic year, from September 2015 to the time the survey was taken in March 2016. The survey was open to respondents for a period of one month with reminders sent to all potential participants. Data were collated and analysed using Microsoft Excel™.
Survey results
281 out of a total of 819 trainees (current BSG registered trainees) responded to the survey. All training grades and all deaneries were well represented ( Figure  1 ). 37% of survey respondents were female, reflective of the 39% of Specialty Trainees in Gastroenterology in the UK who are female (34) . Trainees were equally divided between District General Hospitals (DGHs) and Tertiary Centres. Senior trainees were considered to be those in their final two years of training (ST6 and ST7), comprising 34% (95/281) of all responders.
The key findings of the survey are summarised in Box 1. Further details are presented in five main sections -training lists; progression of basic training; supervision, assessment and recording of training; therapeutic and sub-specialty training, and barriers to training.
Training lists
Access to training lists amongst the respondents was variable. 12.5% of trainees not yet JAG certified in basic GI endoscopy had no access to a regular training list. 36% reported one regular weekly endoscopy training list and 49% were attending two lists per week.
A further question was asked about the composition of cases on the training list. 57% of respondents had a cap of 8 points on the list (where gastroscopy and flexible sigmoidoscopy are 1 point each and colonoscopy is 2 points), but a large proportion of respondents trained on lists where additional cases were added due to service pressures. Only 61% of respondents felt that their training list was appropriately adjusted to their training needs. Associated comments particularly highlighted the lack of access to adequate numbers of colonoscopies on training lists. Only 10% of trainees had any meaningful say in what type of cases were included on their training lists. Of those without a dedicated training list, some commented that they had access to a service list with ad hoc training.
Progression of basic training
The rate of progression through endoscopy training programmes is linked to organisation of training and access to lists. 70% of trainees reported having an allocated named endoscopy trainer and this was comparable for DGHs and tertiary centres. 68% of respondents indicated that they had achieved Certification in Upper GI Endoscopy by the end of their ST4 placement. 7% of ST7 trainees (3/43) reported they had not achieved JAG Certification for Upper GI endoscopy.
In colonoscopy training, the majority of trainees had performed less than 50 colonoscopies by the end of their ST4 placement. Only 27% of ST6 (14/52) and 65% (28/43) of ST7 trainees had performed more than 300 colonoscopies, with 23% of this combined group (22/95) having achieved full JAG accreditation in colonoscopy. 53% of ST7 trainees had not achieved full certification in colonoscopy.
Supervision, assessment and recording of training
When asked whether the trainer was present in the room during 'training lists' 85% of ST3/ST4 trainees reported acceptable supervision. 84% of trainees have a magnetic imager to assist with colonoscopy training lists. 83% of trainees record all of their procedures on the JAG Endoscopy Training System (JETS) portfolio (including many trainees who have already achieved certification). All trainees had completed at least one DOPS form per quarter, but 13% of trainees were recording DOPS at a low frequency (insufficient to support JAG certification). A quarter of trainees reported some difficulty in getting trainers to sign off DOPS assessments. When seeking to complete the Summative DOPS assessment required for JAG Certification 16% of trainees reported difficulties, which were more common in smaller hospitals. In general trainees found the JETS e-portfolio easy to use, but commented that procedural data entry could be improved. Trainees' opinions on the use of the Personal Development Plan area varied from very useful to not at all useful.
Therapeutic and sub-specialty training
85% of trainees reported that they worked in a hospital with an out-of-hours acute GI bleeding rota, and this varies by deanery. Due to the nature of staffing of these rotas a third of trainees reported they had no direct participation in these cases. Of note, of the ST7 respondents 33% (14/43) reported that they have applied acute GI bleeding therapies in less than 30 cases and 9% (5/43) did not feel confident enough to manage acute GI bleeds independently.
Some trainees (9.6%) were receiving training in the resection of more complex polyps (larger than 2cm or difficult to access), and 55% worked in a unit where advanced polypectomy was carried out. Out of the 53% who had access to Endoscopic Retrograde Cholangiopancreatography (ERCP) training in their current centre, 15% of respondents were training in ERCP. 4% were training in Endoscopic Ultrasound (EUS), 2.6% in double balloon enteroscopy (DBE) and 7% in wireless capsule enteroscopy (WCE).
Barriers to training
74% of junior trainees (ST3/ST4) tend to be placed by Training Programme Directors in DGH hospitals, where for one-third of the week Gastroenterology specialty trainees will be committed to General Internal Medicine (GIM)-related activities. Of the senior trainees, 58% were in a tertiary centre, where on average only 10% of time was committed to GIM. Overall, 60% of trainees miss more than one fifth of their potential endoscopy training lists due to on-call rotas or GIM requirements. Two-thirds of respondents said they were able to make up some of the 'lost' lists by backfilling fellow trainees' lists, and 27% reported using annual leave or 'zero hours' days to attend endoscopy training lists.
Discussion
The 2016 BSG Trainees' Survey describes important issues facing the delivery of endoscopy training in the UK. Though the response rate of the national survey is low (34.3%), a factor which needs to be addressed in future surveys, the main findings accord well with other recent surveys and publications (28) (29) (30) (31) (32) (33) 35) . The main difficulties are identified as achieving access to sufficient numbers of cases to achieve timely certification in colonoscopy and to training in therapeutic endoscopy -particularly the management of acute GI bleeding. In the 2012 survey it was found that 50% of trainees were not achieving the minimum recommended number of colonoscopy procedures for their stage of training (27) therefore there seems to have been little improvement over the intervening 4-year period.
One of the main achievements of the UK JAG training system is the delivery of a competency-based training programme to all trainees, which compares well against international reports (36) (37) (38) . Survey respondents also highly valued the JAG e-portfolio (83% recorded all procedures), DOPS forms and courses which support training programmes. It is clear from this study that further evolution of training pathways is required. A recent European survey (39) incorporating 16 countries showed that only 70-89% of trainees performed the total number of endoscopic procedures to fulfil the requirements of the European Board. The European Board requires 200 diagnostic OGDs (same number as JAG) and 200 diagnostic colonoscopies (JAG standards require 300). This highlights the advantage of a standard in the UK which has to be achieved before working in a JAG-approved endoscopy unit. In Europe 52% of trainees have access to ERCP training which is equivalent to the 53% who have access in our survey. The European survey showed improvement from an older survey in 2002 (4) where one-third of final year trainees felt uncertain about endoscopic procedures and the number of procedures completed varied considerably. Internationally a structured training programme for polypectomy is lacking (40) .
Only 61% of respondents had a training list which was adjusted to their training needs. In the UK the responsibility for governance of training is shared. Collaboration between these key stakeholders has resulted in measures to improve endoscopy training in the UK (Table 1 ). These measures have been drawn up taking into account JAG review data, individual deanery data from TPDs, and previous trainee surveys (27, (29) (30) (31) (32) (33) . Any strategic approach must take account of the number of trainees requiring certification in a given endoscopic modality and a realistic assessment of the demands of the associated learning curve. For basic training in upper GI endoscopy and colonoscopy (including basic skills in polypectomy) the need is to develop competent, safe endoscopists in an efficient, cost effective manner. The training survey highlights the difficulties trainees are experiencing in accessing sufficient training opportunities. This concept of streamlining 'training pathways' has been evaluated in the SPRINT (Structured Programme of Induction and Training) programme in Wales and the Health Education England pilot for non-medical endoscopists (41) (42) (43) . With appropriate induction, access to a weekly training list, strategically timed skills courses, and use of simulation and e-learning tools to improve lesion recognition skills (Standardised Lesion Assessment Tests in Endoscopy (SLATE), then certification in Upper GI endoscopy within 9 to 12 months is readily achievable (43) . Alternative models use 'immersion training', where blocks of time are dedicated to endoscopy alone, to achieve competency within a relatively short timeframe (44) . Survey respondents were invited to comment on ways to improve training and many suggested that blocks of endoscopy training would be useful. The principle barrier to endoscopic training is the amount of time spent in GIM. The proposed Shape of Training scheme will mean an additional year spent before selection for specialty training. This overall reduction in training time will most likely necessitate a reduced commitment to GIM in the four years of specialty training. This should allow for periods of focused endoscopic 'immersion training' in the future. It is also important to remember that trainees may require access to training in a range of endoscopic techniques. Figure 3 illustrates how training pathways may overlap within a specialty training programme. It shows how efficient upper GI training can 'shift to the left' training in lower GI and therapeutic endoscopy, creating more time within programme for trainees to complete the requirements for Certification. Evaluation of JETS data has mapped the learning curve for diagnostic colonoscopy. 95% of trainees will achieve competency having undertaken 230 and 250 procedures (24) . A further multi-centre study is underway mapping the learning curve for polypectomy. A JAG working group is evaluating whether implementing certification of colonoscopy after 250 cases (compared with the current requirement for 300 cases) with evidence of safe polypectomy practice for polyps up to two centimetres with good access might improve efficiency of lower GI training, reducing the length of the pathway whilst maintaining standards based on assessment of competence.
Whilst the number of cases should not be the only arbiter of developing procedural competence, the ability to practice skills on regular training lists is essential. There is good evidence that setting clear training goals, feedback and deliberate practice are essential to the training process (45) , as opposed to didactic lecture-based teaching. Mapping the progress of trainees on the JETS eportfolio indicates that successful outcomes of training map to the provision of regular training lists. The Global Rating Scale, updated in April 2016, mandates a minimum level of dedicated Training Lists per trainee and this is a requirement for JAG Accreditation of Endoscopy Services (46) . If trainers provide an educational scaffold this is highly valued by trainees (47,48). The training system as a whole may benefit from early discussion and guidance from Local Training Leads and TPDs as to which endoscopic procedures trainees should be training in.
Training in GI haemostasis illustrates the issues that underlie reported difficulties in accessing Core Therapeutic endoscopic training. 9% of final year trainees did not feel confident in managing acute GI bleeds independently. Trainees need to be competent to support local 24/7 bleeding rotas and to improve treatment outcomes described in the NCEPOD report (49). Nationally, the JAG is working with the specialist societies and expert practitioners to develop Certification standards for training in the management of upper GI bleeding. This pathway will be supported by a dedicated course, GI bleeding simulation (50), DOPS assessments for variceal and non-variceal bleeding and knowledge-based learning resources. Regionally, TPDs will need to monitor progress in Core Therapeutic training and liaise with Local Training Leads who timetable dedicated GI bleeding lists, maintain a register of trainees requiring access to particular endoscopic techniques and supervised involvement of trainees on out-of-hours bleeding rotas.
As the numbers training in Endoscopic sub-specialties is relatively small compared to Core Therapies, a supra-regional or national training pathway for training may be more efficient and cost-effective. The JAG and British Society of Gastroenterology Endoscopy committee are working on Training Certification Standards for sub-specialty training. It is unlikely that trainees will be able to complete this type of training within a Specialty Training Programme and so JAG certification in sub-specialty endoscopic modalities will not be a requirement for the Certificate of Completion of Training (CCT). Despite this, the experience of implementing structured training in colonoscopy and demonstration of improved outcomes in UK National Colonoscopy audits over time (51, 52), suggests that structured training pathways in endoscopic sub-specialties will be valuable. It is hoped that a JAG Standards for Certification document will also provide a basis for further discussion with SACs, the General Medical Council and other key stakeholders with regard to the future regulation of endoscopic subspecialty training in the UK.
A shortcoming of the survey was the lack of surgical trainees input due to invitations being sent to BSG trainees alone. Published surveys of surgical trainees have yielded comparative results (37, 38) and they are under similar pressures of general surgical on-call commitments and access to training lists.
In summary, endoscopy training in the UK continues to evolve. Whilst most trainees have a good experience of basic training, further innovation is required to increase quality and efficiency of training pathways. In addition 12.5% of trainees had no access to a regular training list -the individual reasons for this were not explored further here, but streamlined access to training nationally is another issue which JAG seek to improve. A concern is the lack of progress from preceding surveys over the past eight years. Modifications to training techniques (DOPyS, a new polypectomy training tool) and training standards (JAG reevaluation of targets) have been made as a result of those surveys (Table 1) . Nonetheless constant re-evaluation and change is required to maintain and improve standards. 2016 has shown new high intensity programmes and transparent assessment being implemented nationally. Therapeutic training and its organisation, both locally and regionally, are under the spotlight. An anticipated development is the publication by the JAG of training certification standards for all diagnostic and therapeutic training. Future surveys will be required to monitor the overall effects of training on the ground, especially in the context of increased service pressures and time constraints imposed by training programmes and on-call duties. 
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